Activating separate ascending auditory pathways produces different human thalamic/cortical responses.
When auditory nerve function is lost due to surgical removal of bilateral acoustic tumors in cases of neurofibromatosis type 2, a sense of hearing may be restored by means of an auditory brainstem implant (ABI), which electrically stimulates the cochlear nucleus. Electrically evoked auditory brainstem responses recorded from ABI subjects exhibit a variety of waveforms due to the presence or absence of different components. Evidently, ABI stimulation activates different ascending auditory pathways in different individuals. This study examined whether such differences at the brainstem level are associated with corresponding differences at higher levels. Multichannel recordings of electrically evoked middle-latency and late auditory responses were obtained from two ABI subjects whose very different electrically evoked auditory brainstem responses represent distinct categories of waveform morphology. The waveforms of both types of response were qualitatively similar in that for each condition tested there were corresponding main peaks and troughs. Quantitatively, however, there were differences in the scalp distributions and magnitudes of all components present. One subject had distributions suggesting bilateral activation and an N1-P2 complex of large amplitude, whereas the other subject had distributions suggesting unilateral activation contralateral to the side of stimulation and an N1-P2 complex of small amplitude. The differences suggest that activation of different ascending pathways in the auditory system results in different spatial and temporal patterns of neural activity in the thalamic and/or cortical auditory areas.